INTRODUCTION
The birth of a preterm baby is a nutritional emergency. After stabilization of respiratory status, nutrition is the next most urgent challenge for clinicians caring for newborns admitted to the Neonatal Intensive Care Unit (NICU). In spite of extensive research in neonatal nutrition for very low birth weight and extremely low birth weight neonates, controversy exists about methods to provide optimal nutrition to improve both short term and long-term outcome. The landmark epidemiologic studies by Barker et al, have shown that in utero growth retardation predisposes to cardiovascular diseases, hyperlipidemia, hypertension and type 2 diabetes mellitus. 1 confirm the correct placement of the feeding tube. Excessive gastric residual is an indication of feed intolerance for some caregivers. Often feeds are withheld, if there are excessive gastric residuals. This practice can lead to poor weight gain, delayed growth and can cause lasting effects on the neurodevelopment of the neonate. Therefore, it is imperative to research and provide evidence on feeding through gastric residuals.
METHODS
This observational cohort study was conducted in a level III neonatal unit of a teaching hospital in southern India between August 2016 and November 2018. The study was approved by Institutional Ethics Committee.
Inclusion criteria
• Hemodynamically stable infants born between 30-34 weeks of gestation with birth weight of 1000-1500 grams, admitted to NICU within first 24 hours of life. Gestational age was assessed by last menstrual period and supported by modified Ballard score.
Exclusion criteria
• Infants with cardiopulmonary or abdominal malformations, infants with hemodynamic instability and infants whose parents refused consent. Total infants included in study were 80 and were divided into two groups.
GRV group-Where pre-feed gastric residual volume (GRV) was checked and No-GRV group -where pre-feed Gastric Residual Volume (GRV) was not checked. An informed consent was obtained from the parents. All data was recorded in a predesigned structured proforma.
Data was collected for 40 babies in each group. Infants in both the groups were studied for predetermined outcomes. Expressed human milk was the nutrition of choice. When human milk was not available preterm formula was used.
GRV group
Feeding was initiated on first day for stable preterm infants with 10-20 ml/kg/day of Expressed Human Milk (EHM) or standard preterm formula (when EHM was not available) and was advanced by 20 ml/kg/day until maximum enteral feeds of 180 ml/kg/day were attained. Measured feed was given by a concerned nursing staff as a bolus Oro-Gastric (OG) feeds every 2 nd hourly. He/she checked for pre-feed gastric residual volume prior to next feed and recorded it in feeding chart. Feeds were withheld and infant was evaluated for NEC if GRV was more than or equal to 50% of feed volume or pre-feed gastric residual was blood stained or bilious. Feeds were restarted if there were no features suggestive of NEC. Partial Parenteral Nutrition (PPN) was used for all preterm babies less than 34 weeks of gestation till feed volume of 100 ml/kg/day was reached.
No-GRV group
Feeding was initiated on first day for stable preterm infants with 10-20 ml/kg/day of Expressed Human Milk (EHM) or standard formula (when EHM was not available) and was advanced by 20 ml/kg/day until maximum enteral feeds of 180 ml/kg/day were attained. Measured feed was given by a concerned nursing staff as a bolus OG feeds every 2 nd hourly. He/she did not check for pre-feed gastric residual volume prior to next feed. Instead infant was evaluated for any abdominal distention, discoloration, emesis, and tenderness every 2-3 hourly. Feeds were withheld and infant was evaluated for NEC if any of the above symptoms or signs were there. Feeds were restarted if there were no features suggestive of NEC. Partial Parenteral Nutrition (PPN) was used for all preterm babies less than 34 weeks of gestation till feed volumes of 100 ml/kg/day was reached.
Authors primary outcome measures were incidence of NEC as per Bell staging, incidence of feed intolerance and mortality. 2, 3 Feed intolerance was defined as either GRV of more than 50% or presence of abdominal distension or emesis or both. Authors secondary outcome measures were duration of parenteral nutrition, duration of NICU stay, time taken to reach full enteral feeds of 180 ml/kg/day, time required to regain birth weight, feed interruption days and incidence of culture positive sepsis.
Statistical analysis
All continuous variables were reported as mean and standard deviation. Whereas all categorical variables were expressed as frequencies or percentages. The differences between groups for continuous variables were evaluated using independent student t test and categorical variables were analyzed using Fisher exact test/chi square test. A p<0.05 was considered as significant difference. All statistical analysis was done using Statistical Package for Social Sciences (SPSS), version 17.0 for windows, IBM computers, New York, USA.
RESULTS
Total number of babies included in this study were 80; 40 babies were enrolled in each group.
There was no significant difference in baseline characteristics of both the groups. Of a total of 40 neonates in GRV group, 22(55%) were males and 18(45%) were females. Among 40 neonates No-in GRV group, 24(60%) were males and 16(40%) were females. The mean gestational age was 32.6 and 32.9 weeks in GRV and NO-GRV groups respectively. The mean birth weight was 1350 grams and 1380 grams in GRV and NO-GRV groups respectively. In both the groups, 8(20%) However, there was no significant statistical difference between the two groups for the above variables.
It was inferred that No-GRV group has increased episodes of feed intolerance (10%) compared to GRV group (0%), however No-GRV group does not have increased incidence of feed interruption days. In this study, 12(30%) newborns in the GRV group have NEC whereas no NEC noted in No-GRV group which was statistically significant (p value-0.02). Among the 12 newborns in GRV group who developed NEC, 6(15%) had stage I NEC, 4(10%) newborns had stage II NEC and 2(05%) newborns had stage III NEC. There were 2 deaths (5%) in GRV group. Present study also demonstrated increased incidence of culture positive sepsis in GRV group compared to No-GRV group, though statistically not significant (Table 2 ). 4 It has been one of the most difficult disorders to eradicate and its pathogenesis remains as elusive as optimal strategies for prevention and treatment, despite decades of research. 5 While data from Randomized Control Trials (RCT) and meta-analyses indicate that some factors have positive impact on the incidence of NEC (e.g. use of antenatal steroids, breast milk, probiotics), there is an ongoing controversy regarding enteral feeding practices and regimens and feeding strategies may vary substantially between countries and institutions. 4, [6] [7] [8] [9] [10] Prefeed gastric residuals usually reflect poor gastric emptying, duodeno-gastric reflux or gastro-duodenal hypo motility, all of which are characteristics of the preterm immature gut. GRV is also largely influenced by the feeding method in use and by infant position. 11, 12 Gastric residuals are leading marker for assessment of feeding tolerance in the preterm infant, both in clinical practice and in research as well. "Excessive" Gastric Residual Volume (GRV) has different definitions in the literature, either an absolute (ml/kg) or a relative quantity (% of the previous feeding volume). Another issue is that various authors have arbitrarily defined a cut-off GRV to assess the outcomes. An absolute value of 2-5 ml/kg is usually considered as a pathological GRV. [13] [14] [15] Randomized controlled trials conducted so far have not demonstrated any increased risk of Necrotizing Enterocolitis (NEC) in the No-GRV group. However, in view of the heterogeneity in study design, methodology and definitions used in these trials, their results may not be universally applicable. Cobb et al, found that gastric residuals are increased in VLBW infants developing NEC which was a retrospective study. 16 In the study conducted by Bertino et al, GRV was analyzed since birth in VLBW infants developing NEC in comparison with control infants of the same GA and BW. 17 The mean maximum residual (7.46 ml vs 4 ml; p=0.04) and the mean value of maximum residual as a percentage of the previous feed (113.24% vs 42.87%; p=0.018) were significantly higher in the NEC group. Given the data published in the current literature by Lucas et al, Berseth et al regarding the incidence of NEC and its potential association with gastric residual volume, in contrary, the aim of this study was to assess the efficacy of gastric residual volume as a measure of feed intolerance/necrotising enterocolitis in VLBW infants in our NICU. [18] [19] [20] Authors found that though No-GRV group have increased episodes of feed intolerance compared to GRV group, it is not statistically significant. These results were comparable to study by Shulman et al, wherein he concluded that GRV was an unreliable indicator to predict attainment of full gavage feeding. 21 Mihatsch et al, who reported that Gastric Residuals (GR), including green-colored GRs, were a poor indicator of feeding intolerance, and suggested their presence should not delay advancement of feeding volumes in the absence of other clinical signs and symptoms. 22 Malhotra et al, evaluated mean basal 4-hour gastric residual volumes in 50 healthy preterm infants and a linear correlation was not found between increase in abdominal girth and gastric residuals. 23 In this study, incidence of NEC was more in GRV group when compared to No-GRV group (p value-0.02). These results were comparable with Torrazza et al, who found no evidence that the routine evaluation of GRV helps prevent complications such as NEC. 24 In the study by Bertino et al, GRV was significantly higher in infants with NEC, but as there were associated co-morbidities, it is difficult to consider these as specific warning signs of an impending NEC. 17 Authors also found that infants in No-GRV group reached birth weight earlier than GRV group and were found to have better postnatal growth. There was reduction in duration of hospital stay as well as less duration of parenteral nutrition in No-GRV group. These results were comparable to study by Torrazza et al, where the mean time to reach a full feeding volume was nearly 6 days earlier in the No-GRV group.
Authors also found that No-GRV group does not have increased incidence of mortality or sepsis compared to GRV group. In current study, there were 2 deaths in GRV group which can be attributed to co morbidities while there was no mortality in No-GRV group. It was inferred that infants who receive regular GRV evaluations require central access for longer duration which increases the risk of blood stream infection and ultimately morbidity and mortality. These results were comparable to study by Torrazza et al, strength of our study was adequate power to detect a difference. Limitation of this study was shortterm assessment of postnatal growth.
CONCLUSION
In hemodynamically stable preterm VLBW infants, it is not recommended to check for gastric residual volume routinely prior to enteral feeding. However, there is a need of randomised controlled trials with adequate sample size before implementing it into clinical practice.
